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i^ttV>S. RTESr (a) (b) O^-xTIi *>tr^>y/t*KB 

piich^h^ cvdd) «»ffi©M*2^i(!»atiTfey, ( c ) ( 
d) ©^-^Tit BPicmE (vs s) tetemnnmrnztfimmztiT 

mm (a) ( c ) ©^r-XTtt, ^^>^KBP2 

icm^«flE cvdd) «»ffl©saB«2««»«isnTfey, (b) (d) 
®^-xt*{±. BP2{c»m«ff (vs s) &&m<Dmmm2i)mmt<tiT^2> 
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-H.l 7tc^i-«fc-5ic, #>fY>^KBPl, BP2fCtt, A*#Mms» 

BPi % BP2*e.MStiSAM;\>fi/^ (Vdd) *n-i//</b (v s 
s) >tc/SDT, ^Hfj^ icffi* tS AM«&A>f 

n-i/^ts. 7Ku^t5T7r, 7'Jf^-^ 
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fcf* h^A^x 3 2{Cft»K (Vs s) 

X 6 4tCft5%<Z>"7?&<5o Jff^W yfrtv KB P 21C«^«H (Vdd 

) #ey&£*ifct§£-&. ttfl^-KtfDDR (#-?)\> : t — 9. V— K) JCft*J, g 
^mjBE (Vss) tfflM&Stlfe*^*. i/>^n^-XlC^§%0D-e$>-5„ 
[0 0 4 7] 

Z:©^. 015 (a) <£>>r X 3 2 v h«/&T*D D R^E- KCDD 
RAM#HsaHS;ru (b) ©^-x-eii. X3 2f^hi^i/>^nt^ : E- 
K®DRAM^H^$*lSo *fc> (c) ©>>r X 6 4 If */ hfgj&-e D 
DR^-KCDRAM^H^^^ (d) OD^T-X-ett, X64tf>y ht^>> 
>^DtX=E- K©DRAM^H3^^4x-5o 0 1 6 It. i*l£GDB5G&£^LT V> 
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H18 (a), (b) W^©7f-^S/3>lCi:»;, «MBE (Vdd) 

m<D^>v £ >( \*BPis£xfmmm& (vss) m^m<D^y-r^ 

K?Z>~HT\ mm<Dl"(7V h ^-95T'M*5^i«fC t)W L - C S P 
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mmm z zffiizi*. mi 9ic^-rj:e>ic, (**;i/ 

$19) ^ot75>f^>h7-? 1 O^Sg&i&l 1 ft if fcHWc^LT^J: 
77>f^>h7-^10H ^OXgT#IHIS2©-^ (A>y-^>K) 
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#ClC, HIB»2S:^bfcJeilB©»5ixe«:«l!l|-rs. *-T, 02OlC^-rj; 
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«3ttttaKU>f$ KtSfJ^]g^e>fc£§±M«Mll 2£^J&U «WCISIB«2© 
-3g©-tgiS©*_tS#Mffil 1 2 =&^*-rS3fclC<fcoT, f^y~f • 5> K2A?: 
gffi$"fr&„ • F2 A£gm£-t»:SKtt, #12^2 00— 3g<D_taJSrl^ 

[00 5 1] 

m^^fta&llfe^Ufeft, 02 1 ICaVtJ:?^ A>^.7>F2A©^UC 
^ 3f&£ffi^TH^2 0 n m~ 10 0 nmtlOAu^ y 3fJI 1 3 &m 
^T@2 2Km-tJ:oiZ, Ay zf • ^ > F 2 A©±«JK:^»tg«5i&f'i: 
«:5fi#2 0 0 ^m~4 5 0 ytt mlg©fffl/t>^ 1 4 £^&-t£o ^fflA^y 
1 4 It MA«9 8. 5%©Sn (^) , l%0Ag (^) £J:tfO. 5%©C 

u*^^Pb (^) 2 2 or- 2 3 01C) t*m&*z> 

o • ^> K2 A<D±mz¥mAyzfl 4 ^^-TSX^lC^lioT 

[0 0 5 2] 

^y K2A©±^(CW>^14 tCtt, 0 2 3 Ca^T J: 

e>tc vzLtM&mmoAy? - ^>K2 A©iHgic*f-^-rs^?L3 0^0^$ 
oT^ffl^-^ h 1 4Ai<f#mirz> 0 *m%im^*>7 3 1 £?:r/\ 1 £<z>&g-a- 

£*lfcT^>f hT-^ 1 Ott, MIS2<55-^-^$)SA>^ , • ^> F 2 A £ 

omiz&tDii-ftitfte^z: Ayzf : ^y F2 A£*ftizMfc-?Z>miL3 
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m2 4lZm-?&OlZ. ftrj©Jtt^©^ffl/<-* h 1 4 Ate, • 7> K2 A 

£U *>J£V^1^C¥SICM£*IT^£ 0 -e©^, ^x/M $:2 4 OICg^CDiS 
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an?iH*6U 1 4 A&U ^D-S-fr^ZltlCJ; fuiB@2 2tCjrc 

ti:9^t©W>^14 ^S^^T*^S^a/1>^l 4&, 

Lfe^H^-^l/SrA^^ • =yy R2 A_tlC&*&U ?x/\l ZtomisT 

[0 0 5 4] 

S2 StCzjti-^^iC^ i/> tfzfls— R4 0 &f ot#f y^ii IAS: 
ffltf©*-* 3 itrlB0i~04{c^Lfc<fce>&WL 

-CSP (fiftf«^lB) ZKDJ:5tCLT#£>*lfcW 

[0 0 5 5] 

^i/M//<;i/CS P©g|^$:^iitsri:^T^5 0 

(2) ff@Bi8g£M^£;i£KJ:>K t^y h*rt^>m^- K©'»iHi:v^ofc1«R 

(3) «oT,.M*S££K:#UTffl»fc#j£#-e£*„ 

(4) B&#££fc<fc*fcJ*«:flSa*T?£<&. 

(5) (1) ~ (4) lC«fc y-^x/M/^CS P©$gagnx h£<£*rt*£So 

(6) ■S«^#;Uc&kU, ^yy#&C&S1-£&H#fc^£#K ZL(D&frt> : b 

[0 0 5 6] 

02 6H *HJg©^2©4 £ ^m^HI^g > r«;*)'bWL-CSPS:igjt 
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^^wwvtmw ^/wm&mmm. 028*^034 it^,mmM^.<omm^y 
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xmrnoBrnzvi,*. 02 eom^u-m-^^^ij^^oiz. 
n&onm&zmmmmv. ^/\*¥m<**yzfizqjm* ^iitwl 
mmMM<Dmmi nmm&iizmvT*$>2> 0 027^ iK>f^>^y kbpo 

[0 0 5 8] 
[0 0 5 9] 

#CtC. 02 9 iZjjk-t <fc 5 ^fttttf U -f ^ K*tffll)gl 5 ©±aSKHft#tt«H^ 

6 A«fc y &:*:£&li§?L 6 B fc^S <fc ? lc^$ti-5„ 
[0 0 6 0] 

tkiz^ a3 oic^-r .fcotc, g§?L6 B<Dmmzm&vt=.7$yT4 yyny kb 

PO^Mfc-g-tf^X hv-ll 5<D±M\Z* v**/- K« 7 £7i?f&U i^T 
03 llC3t-rj:^fc. KJf7<Z)±3Pic, #BB»^««««:B§?LUfc7 

* M^*MK8€:JBj£Ufc#, 03 2 tc^1"«fe e> tC, ¥£ffi*SHgJ&1S$(Z>* y 
£/- K*7©^ffiK:*flMy*ffiT?**;i/JR9 Sr^f-5 0 mz, 7thl/^X 

-TSZL^lCi: y, 03 3 tCj?c1-J:e>lC. * #;i/i|9 lCi:oT^$tlS#@B^2 

tfm&.zti2> B z.<Dmmz-itmm<z>mmi ami 5 (a) ~ (d) jc^-twsb^ 
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ZfiZtyWi. ftM-tZZtiZj:*). WL-CSP (^fyyiB) fc^SZLh 
[0 0 6 3] 

{ckoTt^ifttsrt^ts. r*ucj:»K wl-cs p nm^&fcti 

v>mstn (w>^h) tc*nt)^js*^j: v-mmmzn. 

[0 0 64] 

-tfrffim) zj&m-t&jimtf&mt&ztf. #nj6©0«i2<z)WL-csp&±, 
T>#-7 4jvmmftmj:nz%m-*z>z.}itfT*i*z> 0 ztuzzv, wl-cs 

-CSP©'J^7=t^l:^S 0 
[0 0 6 5] 

r © £ o &*mm<Dmm 2 ic £ w s^^odji »j t* & s 0 

(1) ma^Srlgv^^tcj:^ &mtyWZ.ZV^/\m&T*mmzffo zttf 

(2) nmmzm^zzmzj:*). mm(Dmmmmt:^^/\m^mmzmMiz 
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(3) t£ox. m&m&tzfti,Tm&teMmifi"enz>o 

(4) ji&#£MC<fc5£m?:<B*re£&o 

(5) (1) ~ (4) fC«fc»;^jt=rxh$:<£MT^So 

(7) wl-cs p$:^s«iciia-rs^<z)^*^^©^M^ic^ 

(8) mmm. r>#-?4 ^mm^rnxm^mm-r^^t.^x^. wl-c 

S P©£§gXgfcffl«Hfc-«*. 
[0 0 6 6] 

(Hig(Z)^3) 

035, @3 6fcJ:tj:@3 7 &;fcj^i£©^3 
•bWL-CS P£§g^Sfc#©§^;fr&£^i-§^:7a-0T*&So r*i£>0 
3 6, 03 7, 03 8lC^-TSg^a©^tl^tltt, ftfS2H5£tf>7fm 1 33 <fc#2 

nmm. uh>y?) bras^, assus^, ssic/sd^ 

[0 0 6 7] 

agft? x/\#^i^33 J: H£©¥## ? iaa© - V Zfemx % £ . 
[0 0 6 8] 

[0 0 6 9] 

03 7 IC^-f §gj£#&tt, SII£tX7^h7-$:MU ^©X7 
Xhv-±lc?fBB$l=&^f *#Sre*».K S^S (WL-CSP) 0HiHx7 
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[0 0 7 0] 
[0 0 7 1] 

®0-£&5. 03 8lC^-rWL-CS Pl±, mf>y^4 1 <Z>-£ffi©Mj2g|S 
lC7§^£4lfc3tf>7V F4 2 t^BgA>^4 7 £ ©f^£M2i884 4 T*m 

ffi-fZ>%<DV&2> a Z1(DM^4 4 lim^G>^*;, 4 4 A, 4 4 B ©Igi&gglS h 4 

-rsr^tcj^T, -HOLS i ^7\frh&mv>$kte &mmm 

I©W L - C S P fe^it 5 r i: ^t'^ s 0 
[0 0 7 2] 

C ufrt>&Z>nmmT*mM-t&W&T*2bZo ^®J:o)!fcWL-CSP©»S 

toisa # - > z&m-t £ ©T* & 5 o 

[0 0 7 3] 
(Hi£©0«l6) 



2 2 
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[0 0 7 4] 

[0 0 7 5] 

(&)6<Z>J?tt7) 

iBEre&s., i4 ii3twL-csptt, H-mmmm+t vx^m^yzfiztt 
i tfm&z ntc v e> shn&mte £«8t<z>w l - c s p zm&-tz> 3 £ &x 

[0 0 7 6] 
[0 0 7 7] 

x&^mz^xmm-rz* 

[0 0 7 8] 

-?*IS§lC|g*3*lSo ^tf>|gt, L S I iZj&f&Zftfr&ttAy 7T<D K9>f AlfU 
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[0 0 7 9] 

fcf'J^-f ©M&£^>fr©I/0 K^-ryim&£^y:/ft{cM;§;bTfc£, *y 
y Sr^-TSm^SCD^WlClS DTf y y A 1 K*^dr - > £^3g-T S r 

[0 0 8 0] 

*«<fcK^>f Alf U^-f I/O K^>f ^IlIS&$:^-rsft&©^i:L/T 

4>yy>{\<DW*)mz.izj:^T i /o F^j-fm&zmm-tzij&^TLbti 

[0 0 8 1] 

m^KD^^^^^^fisiir^m-tsziiicfcoT, i/o K^>r ^laK&jS^K-r 

[0 0 8 2] 



2 4 
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So 

[0 0 8 3] 

@4 2H WL-CSP (^f«yy) ftlC7t?j&$*x£. I /O K^-T 

^S3lCD{i}^ > y77?:fx.tfey, -etie>C0m* (o u t 1, out 2, o 
ut3) it. Al^ii^lt3K>f>f>^^ KBP (DQ1), BP ( 
DQ2) , BP (DQ3) lCg^£*lT V^o Z1C0 I /O K^>f e> ffi^J 

£*is K^>f At? y^>f Mx-tim* (ou ti) & i i: bfef ^, 

m^J (o u t 2) ttf©2§, ffi# (o u t 3) tt3fg-£&So 
[0 0 8 4] 

04 3tt, _tIB3tf>7^ isfrtv KB P (DQ1, DQ2, DQ3) fcj;tf?f 

ffi^ 2 tti&mz tif~*mm<z>j&m 8 ©w l-csp & ^^fls^ * i b 

®HT*&5o 04 4it 04 3©-^£^fi£*@T*3&So 

[0 0 8 5] 

04 4 (a) ~ (c) IC^f^dlC, WL-CSPfflK^^^Uf-f fe«»J 
DQtf>Srm-r§^H/1>^l 4 (ftffiSM.-?) fcJtiB#>-? 
-f>^srKBP (DQ1, DQ2, DQ3) tfU^tlfri; SrHIE^ 2 
tC^-Ttl«J:V> 0 M04 4 (a) CD >5r D Q bf > *m&ir 

1 4 ifiUmmz fc^bTsJO^-f >trrty KB P (DQ1) lCgM2*lT 
VnSo i DQfcr>$r#J^t-S^BaA>^l 4««aK>5 2 -f KB 
P (DQ1) &ICtffiiJ (out 1) lC@^o£*lS£«>, WL-CSP©K5 
>f/1^U^-f im0 (b) ©>r-;*T*«, DQtf> (¥ffl^ 

>^14) ^Sli2 S^bt/iOf^ KBP (DQ2) IzmnZftT 

V^o ZlOO#Att, DQtf> (W>^14) ^>f^>y;^FBP (D 
Q2) £jt£Tffi;fr (out 2) lCg^£*lS£:«b> WL-CSP©K7>f Alf 
U^-m, I30 (a) CD^r-z©2§i:«;S 0 mm (c) tf>4- 

DQbf> (¥HA>^14) ##1§2$S2 $:^lti|\>f'f KBP (DQ 

3) jc&H&SftTv**. r<z>t§iir&. D Q tf > (W>^14) tftfyrjy 
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Vrtv KB P (DQ 3) llUta}* (o u t 3) IzmmZftZfelb, WL-C 
SP©K5>f;^Uf-ftt I^S (a) ©>r-;*©3te£&£ 0 
[0 0 8 6] 

04 5lt I/O K^-f ^iaS&©ffiOM$:^bT^S 0 Zl CD I /O K^>f ^tS 

COT?, (out) {CliA l^@H^$:/rUT 1 5V >?Ay K 

BP (DQ) ^M^*lTVx§ 0 3l®W>y ^T©^t»© 1MIC&;* 

T, X>f ASi^fS nflr^MMO S K^>^X#C?)y- KttlSlCte, 
A HagtMUZftLXtfyTJ >Vrtv KB P (A) #tSSK3*w X^f^fBS: 
Mt§nft*^SMO S Y^yVT.ZO)?- KmUlCte, A 1 -^fgiBg £ 

it3j\>f-f y&Av Kb p (B) #gaR3ftTv*s. 

[0 0 8 7] 

m% >Jx>7 s -f Z/tfrtv KB P (A) £ji£TX-f y^AlC/\>f (V 
dd) ZAllirZ>£ > nf t^MMOS h7>^^^ON{C^y, n-i/^ 
;i/(Vss) *AJ]?Z>£0 f f &C&£ 0 I^EUc, 5j?>f-f>^tyKBP (B 
) fcitDTX^f y^B \z;\J 1><JV (Vdd) &A*tS^ nft^MMO 
Sh7>^^^ONtC^»J, (Vss) £A#t-££o f f \Zt£& 

o ^ot, ^>f«yf A, Btf^-fftfcOf f 3M©ffi*Ay 7T<DO 

X-fy^A, Btfg^SnTV^VN lM<Z>m;frAy •7TQ>fr-fr*>iSy'r<< > 
tfrt >y KBP (DQ) fCffi^JcltlSfcfi), WL-C S PCD K^-f A^U -^>r &« 
X>fy^A. BCD^Ttlfr— ##ON-effi:£#0 f f <Dm&\* 
. 2ffiDWy ^T^e>JK>^-f yfrtv KB P (DQ) tCffi;fr£*l£fc#K 

wl-c s pcd K^>r A^y-r>ftt, x>f^f a, B*H^*ifco f f ©t^© 

2*gf£lfc£ 0 X>fy^A, B*H^*lt> ON 3ffi©ffi^A-;-7 

TTb^^^^-Y y?Av KB P (DQ) Cffi#£*\,£fe#>, WL-C S PCD K^ 
^/mVrJl*. Xjy^A. BW^-fn^O f f GD^-CD 3 fg£&£„ 
[0 0 8 8] 
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5K>f-f>^1yKBP (A) fccfctfX^f y?-BlCg5igg£*lfc/K;/^ 
KB P (B) <D^-tl^4xlCS^2 Sr^oT/N-f (Vdd) £fc&n-lx 

(Vss) ©^iMx^fcA^S., mX\Z7sj y^AfcONlCTSlCtt, 0 
4 6 (a) iC^-T^^tC. X>f 7f AlCgi$^c3K>f^>^'y FBP (A 

) timmm& (vdd) js©3K>3=-r >*vty kbp (vdd) t^mmn2x- 

Wtm-t&o X>f -yfA&O f f IC^SIC^ 04 6 (b) J: ? IC, 

x>r y^Aicgs^aifc/tf:/-^ yfrtv kb p (a) (v s s ) jg 

©#^>^kbp (vss) fc&MH»2-e&«rr* 0 

[0 0 8 9] 

^H@4 6 (c) lZm~?£-DiZ. y^AlzmmZ frtc.iSy'r J is? rty 
KBP (A) hmWMB. (Vdd) m<Dtf>T4 yfrty KB P (Vdd) £GD 
^cM<z>f§#/B^>^>f y&rty KB Pm«fc9«:i^, x-fy^AfcONtc 

•rstcw:. jk>to^kbp (vdd) izmmzn2>m<Dnm$&2 z^-m. 

VTtfy^J ytfrtv KB p (A) fctB«rr*itfj: 

[0 0 9 0] 

m^itm^-t^tiK mmiz, x>f ^B^oNtc-r^ic^ y^Bizmm 

SftfcaK:/^-* KB p (b) (Vdd) m^y^^y^fn 

y kb p (vdd) fc&Me»2T?88Krrs. x-f 7fB^of f ic-rs 

Kite, X>f ^^BlC^$tifc^>7=>f y>frtv KB P (B) (V s 

s) M©^>f>f>^7KBP (Vss) £ £?f®eife§J2T*^-t<£>o 
[0 0 9 1] 

tf, 04 7 tCjSVT I/O K^>T ymi^tt, 04 2 \ZjjkVfc. I/O Kt7-f ZfM$&t. 
04 5lC^LfcI/0 K^-f »i:&I*^tfe=fe0T^S o f&fr*.. z: 
©I/O K9>f ^Efttt, K^>f Atf y^W(Z>M&£ 3ffl©W>y 7rtCX>T 
y^A, B. C$:iibT^§„ SS^2^toT3l®X-f >yf A 

, B. CCON/O f f *ty*)Wkz_Z>Z. illCfcoT, H}*;t*y77©K5>f/^ 
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8 (a) izjjk-rwvi*. ^>(v^A\z.mm^rz.^i^r^ wnv kb p ca> 

^$g!ll2%^lt^Il£ (Vdd) m<D7$2sr4 y>frtv KB P (Vd d) 
JC«IRS*i, y^BlzmWi&ftfctfyTJ z/Vrtv KB p (B) fcitfx^f 
y^CJCifeKSftfejj?:/^* KB P (C) ^flfi©Sli!il2^LTS$ 

(Vs s) fl§0iK>r>f>yA7KBP (V s s ) &Cg^£*iTV^„ ziO 
X^fyfA^ON, X-fy^B. CtfO f f tlteZfcto. 7.<iv*f- Art 
^£4xfc:g/jN©K^>f Atfy-x^ IrttSaj^y ^Ttf^A^JjO^W >^ 
AyKBP (DQ) Icm^J^tlSo fifoT, WL - C S P© K^-f AfcfU 5^ 

— 04 8 (b) lc^i"M©J;e)tc..M^2 ^tt3l0!if 
^fO^yKBP (A, B. C) &ttM£E (Vdd) flKBal?:/^ 
yKBP (Vdd) tC««ILfe»-^«, 3i©X>f7f A, B, CWTON 

31®ffl*A>y 7 7^e,jJf>f>f KB p (DQ) 

Cffl;fr3*l£<Z>T% WL-CS P<Z>K^>f ltM*ilteZ> 0 
[0 0 9 2] 

MAtfiI©pft^;i/SMOSh7>^^ j f>CMOS[B|^i:\ /wu 
K^/n - w^®ffA*{:J;oTON/o f f &w y mt>sttS©^^HI 

[0 0 9 3] 

jjAyy t<d K^-f a try 5^ S:^ic^jy^sr^^^5 0 

[0 0 9 4] 

(HJ6©^9) 

TCDK^^f/ttfy^-f £^ygl;t£;fr&Ko^T^f$!bfc#, *^J6©^JB9t? 
[0 0 9 5] 
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[0 0 9 6] 

a * - y ommz <tot, »; * &«w -r s » 

[0 0 9 7] 

04 9«, wL-csp^ic?^^$tifci/o«jEigif@Rr^ims&(Z)> r n^^0 

ftlsX#>T4 y*frtv KB P (DQ) #g^£4lT33y> «^S|^JEllIK&lCli, 
A 1^SB$S$:^L/T^>5 :: 'f KB P 1 tfSBttStiT v*£. 

[0 0 9 8] 

O S h 7 > ^'^ ^ tlfc X>f f (a. b, c) , 35&Z$m,ttm* (R 1 

, R2, R3) lCj:oT«l^$tlTVNSo USEII^lCtt, ^>f-f>^^KB 
P 1 fcitST/W (Vd d) £fr\ZU-W<j], (V s s) tf>mffi#A#£ 

*i52>\ fafcA^ti&v^ fit, 05 1 ©|^aaic^i-J;e>lc, JhS33o(Z> 

«»jcj»DT»3aia8&©m* (a, b, o **e>/w iy^<;i^r^tu-uK^0 

[0 0 9 9] 

— 3u (vddq) (vss) i:©ratC«3o©^^ 

(Rl, R2. R3) tfilC£ffCig!ft;3<tU rtie>©^m^ (RK R2, R3 
) lCj;oT^ffiStlfe«JBE^v d d q. v d d q 1 v d d q 2 h 1X4^ 

«i!x.tfvddq = 3. 3V, Rl = 100kfi, R2 = 87. 5kQ> 
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R3 = 2 2 5 kfl tfSil, vddql = 2. 5 V, v d d q 2 = 1 . 8V£^ 
[0 10 0] 

CHx&CDS^Sfc^ (Rl, R2, R3) fCli^-T^^ (a. b, c) # 

mmznTisv. mmm®<D&j3 (a, b, o <z>«jbe u^^i/ (/wifcfcten- 

) tCjSCT;*-*^ (a, b. c) #0N/0 f f $4xS<ke>lC^oT^^ 0 * 
It, rtl^©^.-r^^ (a, b, c) ©ON/Of f©i^fct(C«f:oT, 
JLfE3S^©«E (vddq, vddql, vddq2) tf>V^*l*^ft#l6<r& 

tff (vcL-out) i:itffi*$^ i/o K^>r^ims&©i/o«ffi^ 

[0101] 

<Z>7§?J^9<Z)WL-C S PSSt*i#f9^1 BO¥Iit*$.5„ 05 3 

05 2©— S£^«;*:0T*;Jd3«, 
[0 10 2] 

WL-CSP0DI/O«ffi$:-©ym^.-5lCtt. «$Cmffi (Vdd) Mtf)^-? 
-fi/^FBP (Vdd) £fc&«3S«jE (Vdd) m<Dtf>T>t y V rtv F 

bp (vss) tjrsBtfraiaftjc^iKsstifcsK^^-f kb p i tzn 

[0 10 3] 

Mi«0 5 3 (a) K^-r<te>lc, tf:/^ y>frtv KB P 1 £#fM^$s&Cbfc 

(A^b) ®5 1 Kias-ra&TO*^ «api*BEia»©3«©^>f 

(a, b. c) ©e>*»> ^^f7f a®^ON^^»J, vddq = 3. 3 Vtftfi 
#«£b (VCL-out) I/O K^^f ~fM%&<D I /OlijEEttH^C 

©3. 3V£&S„ 05 3 (b) {C^-r<fce>{C> ^VfO^yKBP 

1 lCffIBi882 ZftlsTtfyTJ yfrtv KB P (Vdd) l:iib^ (/W 
U^>H/) Wgi5^BbtHliS&©^-r ^^bOD^^ON^^U, vddq 1 = 2. 5 

v»tff (vcL-out) ttezfcto, i/o K^:/0g&<z> i /omm 

Svddq2 = 2. 5Vt4S„ 053 (c) IC^J: ? IC, ifsy^^y 
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KB P 1 K.nmWl2 ^^-L/TJKV^-f KB P (V s s ) 

t~W}& (UVWifr) tt. *>f c©*#ON£&»J, vddql = l. 8V 
Miff (VCL-out) fc^Sfefc, I/omjEtel. 8Vi:«;S 0 

[0 10 4] 

3©<k-9{c, jtf^-f kb p i izmmzti2>nm$&2<Drt$->zm 

mrZZtKZ WL-C S PA^ffi*StiSfS#©«JE$:^A#lcMUT 

/W i/ i/^;i/©##A^jicj;oTON/o f f *^yit>5ttf(Z)l 
^> ®S& £ & M -t & r i: # -e £ £ o 

[0 10 5] 

*H*0»»K:J:*ltf, SIB^2©A'^->S:^Jg-rS^WT'ffi^A^7T© 
ffi*A-/770I/O«E5:^C^fJix.Sri:^T'§5 = 
[0 10 6] 

[0 10 7] 
[0 10 8] 



3 1 
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So 

[0 10 9] 

054H WL-CS T>Pi\Z.l&&-&ifrtc7.Jl- U- h vSM.M8&<D-?U y t?mT* 
(A, C) tC<fcoT*§f&£*lT^So i/o K^>r^nii^ (A, B, 

o ©m* (o u 1 1, o u t 2, out3)s, a i ^^mu^-ft-vx^y^ 

O^^KBP (DQ1) , BP (DQ2) , BP (DQ3) izmM^tlX^ 

So 

[0 110] 

05 5lZ7jk-t£oK, 3i©i/o F^j-fmwk (A, B, C) (D-etl^tltt 

ttM-^A*^. ENttft»g;^77ia»©ffi*S:ON/0 f ftS>f^-^ 

;i/^T*^So 

[0111] 

@5 8H I/OF7-ffll^ (A, B, C) lC^J&2*l£-tfBn^*;i/M 
MOSh7>^^ (MN1, MN2) Z$ p *;HMO S h 9 > # 

(MP1, MP 2) CDW/LJt (W = >f- L=y— htfg) ^tTV^. 

SatCDJ:e)tC. I/O F^>f :/iai&B©MOS h^>i?X# (MNK MN2, 
MP1, MP 2) I/O K7^^@S&A0MO S (MNL M 

N2, MPL MP 2) Cifc^TW/LJ£#¥#T*&So I/O K^>f^ 

0S&CODMO S h^yP** (MN1, MN2, MPK MP 2) tt, I/OK 
^[US&ACDMO S (MN1, MN2, MP1, MP 2) tCit^ 

TW/LJ£#3#CQ 1 f$5„ MOSh7>^X^OF7>f/^Uf>fH W/ 
LJfcCJtflhTSfctf), I/OK5>f^lll»C©MOSb5>^* (MN 1 , M 
N2, MP1, MP 2) CD K9>f Atf D -7^ £ 1 £ I/OK^W^EI 
&BCDMOS (MN1, MN2, MP1, MP 2) ©K9>f^lfy 
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7-4 lt*<D2m> I/O K5>f ^HftACMO S (MN 1 , MN 2 

, MP1, MP2) ©K^-f AtfU^-f «3f&T*feSo tot, ^U/ty^ria 
g03o(Dffij!j(Pl, P2, P3) ratf>#>f ^ >^©T*Ui. I/OK5>f^ 

eh&a, b. c<z>j&ic*£<<&&. mmz. ^y^^7rias&©3o©m* (n 

1, N2, N3) ^©^>r $>?<Dim*>. i/o k^-t ynm&A, b, c©na 

[0 112] 

^> ON JC-r£#>f ^ >>f<DgilZ&^T. tlS##CD«ffi^?^CD 

<Dfi-( ^>^©-ftili, I/O F9>r^iattA©-€-*lS:l I /OK 

^>f ^EIS&B 2 fg, I/O K^-f ^IH»Ctt3|re&*. ^ot, I/O 

h'7>f^lHllSA0^;i/-l/-M: 1 £lbfci§£\ I/O \t?4zfm»B<Dxfr- 

i/- M*-£tf>2^ i/o k^ >0iii&c©x;u- i/- v\tzfentez>* 

[0 113] 

@5 9it ±sai/o k^>t >nmj& (a. b. o ©m^j (o u 1 1, out 

2, o u t 3) izmmZnt~#>T4 >tr*V KB P (DQ 1) , BP (DQ2 

) , bp (dq3) &&zfnmM2tfm&ztittm : n(?)j&Mi o©wl-cs 

[0 114] 

06 0 (a) ~ (c) lC^f-<fc?lC WL-C S P -fr*>mtiztiz>m^(Dm& 

14 (JWPigttSB^) hJifBJJO^-f KB P (DQ1, DQ2, DQ3 

;1*;KBP (DQ1) &C^$*lTV^o D Q hf> fc^lT S^ffl 

A>^1 4##>T : -f y#Kv KB P (D Q 1 ) ' &j|r £T I/O K^-f y®8&A 
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©ffi^j(outl) JCg^ 3*1 WL-CSP©X^/-U-Mii/jNi:& 
So 1st® (b) ffi^r-7ttt, DQfcf> (W>^14) ^SIB^2S: 

^l/t/K>f^>^7 KBP (D Q 2 ) lCg^£*lT^£„ ZLOM&lt. DQ 
(¥ffl/1>^14) »fO^>yKBP (DQ2) £it£TI/OK 
^-f^tag&BCDm^J (out 2) K:g^$*l5fc«>, WL-CSP©^-1/- 
Wtt, (a) <D>T-7.<D 2te£fc5„ (c) CD^-X^tt. D 

Qtf> (^B3A>^14) ^1«I2 ^^ITJKVr^f >^«y FB P (DQ3 
) ICgBKStlTV**. Z&m&lZ. D Q tf > (W>^14) i)^>y : ^>^ 
A°>y KBP (DQ3) £*iDT I /O K^>f ^EIg&C©m^ ( o u t 3 ) Cg^g 
£*lSfc#>. WL-CSPOX^-U-Mt im® (a) ©^-X© 3 fgii&S 

o 

[0 115] 

l^m^jA^^Tt^OA^ffisltc^M^tifcx;!/-!/ - hn> hn 

/K>f^f >^A s 'y KB P 1 ;\>f 1/^ (Vdd) ^fcted-lxK 

;i/ (Vs s) <Dmm&Aj3t±tl2>1)\ &%Aj]Zti&^ 0 fit, _hfH3o©^ 
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